The morphology of the quadratomandibular joint was investigated in Hooded crow (omnivorous bird) and Cattle egret (carnivourous bird). We investigated the articular surfaces and the capsule. The quadrato-mandibular joint in both birds was formed by the quadrate bone of the skull and the articular bone of the mandible. The articulation lacked the fibrocarilagenous disks which commonly present in the tempro-mandibular joint in mammalian species.The differences between the two birds were in the size of the articular surface, thickness of the fibrous layer of the joint capsule and the site of attachments of the ligaments. These differences might be correlated with the different patterns of feeding behavior. We also suggested the suitable site for the intraarticular injection of this joint in both bird species which might help in the treatment of the joint affections.
Introduction
Much interest in avian structures and their functions has increased with the increasing importance of birds as food producers, as models in biological research, and as pets (McLelland, 1990) .
Some studies have been done on the morphology of the quadratomandibular joint in different birds (Fujioka, 1963; Baumel, 1975 ; King and McLelland, 1975; Nickle et al., 1977; King and McLelland, 1984; Selianski,1986; McLelland, 1990 and Dyce et al., 2002) but detailed information about the morphology of the joint is insufficient especially in Hooded crow and Cattle egret which have different feeding habits. Pathological conditions of the joints of the skull such as myco-plasmosis, infectious coryza and staph. aureus infections are frequently occurring problems in birds especially in pheasants. These conditions could be treated with local injection of such joints with proper pharmacological agents (Joine and More, 2003) Knowledge of the anatomical features of skull joints is imperative for proper treatment of their pathological conditions.
The Hooded Crow (Corvus cornix) is an omnivorous bird and is a constant scavenger (Cocker et al., 2005) . The Hooded Crow is an opportunistic predator and scavenger using mostly visual cues to find a wide range of food including grain, small mammals, carrion and rubbish (Coombs, 1978; Yom-Tov, 1974 ). It is a major predator of bird's eggs and young (Mehlum, 1991; Luginbuhl et al., 2001and Sullivan and Dinsmore, 1990 ).
The Cattle Egret (Bubuleus ibis) feeds on a wide range of prey, particularly insects (Seedikkoy et al. 2007 ), moths, spiders, and frogs, as well as earthworms (Siegfried, 1971 and Fogarty et al., 1973) . In a rare instance they have been observed foraging along the branches of a Banyan tree (Chaturvedi, 1993) . The role of this bird in management of insect pests in different agro-ecosystems is also reported by Yadav (2000) and Middlemiss (1955) . In South Africa they have much importance as controller of dipterous pests of Cattle (Blaker 1969) . Ali (2002) and Siegfred (1972) have recorded the presence of pray items as green blowfly of the family califorida in the food of this bird.
The study was carried out to obtain some information about the gross anatomical features of the quadratomandibular joint in Hooded crow as an omnivourus bird and Cattle egret as a carnivourous bird. Such information is useful in understanding the different mechanisms of feeding and drinking habits and in determining the proper site for itra-articular injection of the joint.
Materials and Methods
The current work was carried out on eight heads of freshly slaughtered healthy adult birds of each species (Hooded crow and Cattle egret) that were collected from the wild bird hunters in Damietta governorate, Egypt.
Species identification and age determination were adopted according to Klos and Lang (1982) .
Four specimens of each species were used for the description of the gross anatomical features of the joint. Three specimens were used to describe the anatomical features of the articular surfaces.
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The anatomical morphometery was carried out using Varnier's caliber. The remaining specimen was used for locating the exact site of intra-articular injection.
The anatomical terms were adopted according to the Nomina Anatomica Avium (1979).
Results
The current study revealed that the quadrato-mandibular joint in Hooded crow and Cattle egret was positioned nearly at the same level of the dorsal border of the ramus of the mandible. The joint is formed by the quadrate bone and the articular bone of the mandible. The articular surfaces of the joint included the articular surface of the articular bone (Fossa articularis quadratic) and the mandibular process of the quadrate bone ( figs. 1, 2, 3 &4).
A) Articular surfaces
The articular surfaces of the bony elements of the quadratomandibular joint in both Hooded crow and Cattle egret were congruent and articulate with each other only by their articular cartilages without intervening disc.
I-Hooded crow
The quadrate bone of the Hooded crow is irregular quadrangular with rounded angles (fig. 3) small facet present just caudal to the lateral cotyla of the mandible.
The quadrate has an articular fossa ( fig. 1a ) which articulates with the condyles of the articular bone of the mandible. This articular fossa is composed of two cotylae (medial and lateral) which act as a socket for the condyles of the articular bone of the mandible. These cotylae were strongly interlocked with the condyles of the mandible.
The smaller lateral cotyla ( fig. 1b ) is slightly concave and articulates with the corresponding articular area of the lateral condyle of the quadrate. Just caudal to the lateral cotyla there is a small elongated articular facet which articulates with the articular tubercle of the mandibular process of the quadrate bone.
The medial cotyla ( fig. 1b ) is larger and deeper than the lateral one and articulates with the medial condyle of the quadrate bone. It is bounded medially by the medial mandibular process. There is a small tubercle intercotylae found rostrally between the two cotylae. This tubercle lodged in a small depression found between the lateral and medial condyles of the quadrate bone when the jaws are closed.
II-Cattle egret
There were few differences between the articular surfaces of the bony ele- 2) which were found in the dorsal surface of the articular bone of the mandible. The medial facet is the largest while the caudal one is the smallest.
Like Hooded crow, the quadratomandibular joint in Cattle egret free from intra-articular disks or menisci.
B) Articular capsule I-Hooded craw
The fibrous capsule ( fig. 5 ) was tight attached to the margin of the articular surfaces. It extended dorsally to end at the postorbital process of the temporal bone. The fibrous capsule extended rostrally covering the caudal one third of the quadratojugal bone and extended caudally till the zygomatic process of the temporal bone. fig. 7/3 ) is a thicker fibrous band extends from the ventral aspect of the caudal end of the quadratojugal bone and directed caudoventrally, passing around the lateral and caudal margin of the articular surface to be inserted in the caudal edge of the articular bone of the mandible just medial to the articular facet of the lateral cotyla.
The cylindrical occipitomandibular ligament ( fig. 9/1 ) is found between the ventral end of the paroccipital process of the occipital bone and the caudal edge of the articular bone of the mandible.
There is a long condensed fibrous band (Lig. postorbitale) fig. ( 7/1) which begins in the zygomatic process of the temporal bone (this process is fused with the postorbital process) then directed rostroventrally crossing the lateral aspect of the caudal one third of the quadratojugal bone to end just rostral to the insertion of the quadratojugomandibular ligament in the upper part of the lateral surface of the articular bone of the mandible but, about 0.2 cm from the articular margin of the joint.
The synovial layer of the capsule was thin and limited only on the articular margin of the joint
II-Cattle egret
The fibrous capsule in the Cattle egret is thinner than that of Hooded crow attached with the margin of the articular surface fig. (6) . It is difficult in gross dissection to separate it from the synovial layer.
The fibrous capsule is reinforced by three ligamentus bands. The first is the lig. postorbital ( fig. 8 ) which begins in the zygomatic process of the temporal bone (this process is separated from the postorbiatal process), runs distally crossing the lateral aspect of the caudal end of the quadratojugal bone then deeps under the quadratomandibular ligament to end in the lateral margin of the articular bone of the mandible just rostral to the articular surface from the lateral aspect of the caudal end of the quadratojugal bone then passes rostroventrally crossing the joint to end in the dorsal border of the lateral aspect of the articular bone of the mandible, about 0.1 cm from the joint.
The third ligament is the medial quadratomandibular ligament ( fig. 8/3 ) which is long narrow fibrous band begins in the lateral aspect of the lateral condyle of the quadrate bone , courses caudally on the lateral aspect of the ventral margin of the quadrate bone to end in the caudal margin of the lateral cotyla of the articular bone of the mandible.
The occibitomandibular ligament ( fig.  10 ) is narrow short fibrous band found between the ventral end of the paroccipital process of the occipital bone and the caudal edge of the articular bone of the mandible.
C) Site of Injection
The suitable site of injection in the cavity of the joint in the Hooded crow is just above the caudal end of the articular bone of the mandible which can be palpated on the live bird, the needle is inserted horizontally to enter the joint ( fig. 11 ).
In the Cattle egret, the best site of injecting the joint is 1 mm below the imaginary line between the caudal end of the joint and the mouth commissar 0.3 cm rostral to the caudal end of the joint. Insertion of the needle horizontally about 0.1 cm to enter the joint cavity ( fig. 12 ).
Discussion
The bones forming the quadratomandibular joint in both Hooded crow and Cattle egret were similar to that found in other domestic and wild birds as stated by King and McLelland (1975); Vandenberg (1975) ; Nickel et al (1977) ; MacLelland (1990); Kent and Car (2001) and Dyce et al (2002) . The previous authors mentioned that the quadratomandibular joint in birds was formed by the quadrate bone of the skull and the articular bone of the mandible. The findings of this study did not observe any fibrocartilagenous disks in the joint in Hooded crow or Cattle egret. These results were in a line with that recorded by Nickle et al (1977) and King & MacLelland (1984) in domestic birds. However Hofer (1945) and Zweers (1974) reported a wedge-shaped meniscus in the caudal part of the quadratomandibular joint in Anas, Aser and Carina.
The current study named the joint by the bone entered in its formation (quadrate and mandible) according to NAA. On the other hand, Zusi (1967) stated that this joint in birds can be named quadratoarticularis.
Quadratomandibular joint in Hooded crow and Cattle egret Hassan S.A.
The absence of intervening intra-articular fibrocartolagenous discs may be due to the congruence of the articular surfaces of the quadrate bone and the articular bone of the mandible. However in domestic animals the articular surfaces of the joint are incongruent so the joint need an intervening intraarticular disc in the tempromandibular joint as described in equine and canine by Baumel (1975) , rumenants by Erasha et. Al. (1992) and camel by Erasha (2000) .
The articular bone of the mandible in mammals form the auditory ossicles (malleus and incus respectively) as mentioned by King and MacLeland (1984) Unlike fowl, the zygomatic process of the temporal bone in Cattle egret are not fused while in the Hooded crow this finding was on line with that found in fowl by Nickle et al. (1977) , .The three processes of the quadrate bone in Hooded crow and Cattle egret were also recorded in fowl, duck, gees and pigeon (Feducia, 1975; shaisson, 1984 , King and McLelland, 1984 and Selenski, 1986 and Shevily , 1987 . The orbital process of the quadrate bone is elongated like that reported in pigeon by Shaisson (1984) .
Unlike ostrich (Imam and Elmahdy 2004 ) the mandibular process of the quadrate bone in both crow and Cattle egret carries three condyles. On other hand, these results were on line with that reported by Imam and Elmahdy (2004) in flamingo and Bock (1960) in most birds.
The obtained results declared that the primary role of the quadrate bone is to connect the skull to the mandible. This is in agreement with Feducia (1975) in domestic birds and added that it is the basis of cranial kinesis. The articulation between the quadrate and the caudal part of the quadratojugal bone observed in this study, it is also reported by Nickle et. al.(1977) , Baumel (1979) and King and McLelland (1984) in other birds. The jugal arch is homologue to the zygomatic arch in mammals (Dyce at al. 2002) .
Regarding the articular surfaces of the articular bone of the mandible it consists of two cotylae in the Hooded crow which receive the codyles of the mandibular process of the quadrate bone. In Cattle egret it consists of three small grooves rather than cotylae like that mentioned by Baumed (1979) in domestic birds.
the two articular surfaces of both quadrate and mandible are tightly interlocked in both crow and Cattle egret, whereas in other birds like Rychops nigr they have a weak interlock.
The medial process of the mandible articulates with the lateral or medial basitemporal process to support the mandible and prevent dislocation of the joint (Bock, 1960) , however, zusi 
